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Abstract

The matrix of evolutionary distances s a model-based statistic, derived fram molscular sequences.
summarizing the pairwise phylogenetic relations between a collection of species. Phylogenetic tree
reconstruction methods relying on this matrix are relatively fast and thus widely used in molscular
systematics. However, because of their intrinsic reliance on summary statistics, distance-matrix
methods are assumed to be less accurats than likelinood-based approaches. In this paper, painwise
sequence comparisons are shown to be more powerful than previously hypothesized. A statistical
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New Approaches for Comparative Phylogenetics with
Continuous Traits

Abstract

Phylogenetically based comparative methods are an established and rapidly expanding area of research in
macroevolution. Existing approaches may produce misleading results when the traits undr consideration reflect diferent
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System Size Expansion

= Analytic calculation captures the noise propagation through the age structure
correctly. This can lead to much larger estimates of the impact of demographic
stochastically than previously believed

= This covariance mechanism requires coupling through the nofnear terms, otherwise

it can simply cancel out. The asymmetric, nonlinear term suctfas in the generalized

crowley model seems to be the simplest way to produce a large demographic noise

effect:

i fi € O f;

Earlier descriptions have failed to include the connections in the noise structure, i.e.

from Dennis et al 2001 ¢7 "that the noise variables are uncorrelated with each other

within a time unit (off-diagonal elements of the matrix are zero).”

= Two interesting side-questions have emerged - the influence of the two-step vs 4y
one-step transitions and the connections of multiple stages.

Open Science

Fig 1 Code @ b=5, ue=0, &7
ul = 0.001, up = 0, ua = 0.01,
ae = .13*k, al = .01*k, ap =
15*k, cle = .2, cap = .1, cae
=5, V=volume
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Contact Info fedit]

= Daniel Mietchen
= University of jena & -
= structural Brain Mapping Group @

» Jahnstr. 3, 07743 Jena, Germany &

= Email me through OpenWetWare

= Other enline coordi Blog® C @ Band®, Googled
Education [edit] .
= 2006, PhD (Physics), University of the Saarland @ & Fraunhofer Institute for Biomedical Engineering & ?

3D Magnetic Resonance Microscopy of Dehydrated Biological Specimens (pdfB) 5

= 2001, MS (Biophysics), Humboldt University @
The temperature dependence of electrorotation - automated dielectric single-cell spectroscopy (pdf B)

= 1998, BS (Biophysics/Biochemistry), Institut Jacques Monod @ & University of Paris VII& & Humboldt University &
Catalytic activities of alternative hammerhead ribozymes

Research interests [edit]

1. Brain morphometry &
2. Non-invasive imaging
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Conclusions

@ Faster, Better, Broader Impact
@ Exponentially growing science: need solutions that scale
@ Building networks, building community
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